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Knowledge of microbial dynamics during industrial malting has been limited, partly because 

the conventional approaches often resulted in an incomplete picture of the microbial diversity.  

One of the most remarkable microbiological changes  during malting observed with 

conventional plating methods is in the plate count numbers of the lactic acid bacteria (LABs), 

consisting of a group of interesting strains which may be exploited as starter cultures or food-

grade biocontrol agents in the malting process. Nevertheless, so far not much is known about 

the underneath structure of this particular LAB community during malting.Therefore, malting 

samples from different industrial malting systems, i.e. from barley up to kilned malt, were 

analyzed for their microbial community of specific LABs using both culture-dependent and 

culture-independent methods, including classical plate counts on de Man Rogosa Sharpe 

(MRS) agar plates and Terminal Restriction Fragment Length Polymorphism (T-RFLP) and 

454 pyrosequencing, respectively. The LAB community appeared remarkably stable during 

the whole malting process with Weissella and Leuconostoc being the most dominant genera. 

No significant differences could be detected between the LAB community in dry barley, in 

germinating barley or in malt. The predominant LABs occurring throughout the whole 

process were nearly all present in the barley itself. . 454 pyrosequencing revealed the selective 

presence of some minor, but possibly interesting LABs like Pediococcus in a specific year of 

harvest. Comparison of 454 data from DNA extracts on the one hand and from de MRS agar 

plates on the other hand, pointed out that about 70% of the specified LABs were recovered on 

classical plates. Altogether, these results create a scientific base for selection of specific LABs 

as starter cultures in industrial malting. 

 


